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Abstract
Objective: To analyze the evolution of child mortality. Methods: A descriptive ecological study
was conducted. The database of deaths provided by the Mortality Information System between
2006 and 2010 was used. Only records in which the city of residence and occurrence of deaths
corresponded to the city of Porto Velho and whose children were younger than 12 months at the
time of death were included in this study. In addition, only deaths from preventable neonatal
and post-neonatal causes were analyzed. Results: In the city of Porto Velho, during the period
studied, there is a predominance of mothers aged between 20 and 34 years, whose percentages
of child deaths varied between 26.0% in 2006 and 29.0% in 2010, with small variations in the
remaining years. There was an increasing trend towards premature deaths, except in 2009,
when the percentage was 45.0%. Between 2006 and 2007, this percentage remained at 50.0%,
increasing to 53% in 2008 and subsequently to 54.0% of deaths among children younger than
one year in 2010. Conclusion: The estimate of incidence of child mortality in the period studied
remained higher than the value expected by 2015 in Brazil.
Key words: evolution of child mortality, child health, public policies.
1 Professora Associada. Universidade Federal de Rondônia. Rondônia, Brazil.
2 Discentes. Universidade Federal de Rondônia. Rondônia, Brazil.
3 Professor Mestre em Ensino em Ciência em Saúde. Universidade Federal de Rondônia.
4 Universidade de Integração Internacional da Lusofonia Afro-Brasileira. Ceará, Brazil.
Corresponding author: katiaunir@gmail.com and tavares.is.c@gmail.com
Suggested citation: Moreira KFA, et al. Child mortality in the last five-year periods in the city of porto velho, RO, Brazil,
Journal of Human Growth and Development, 24(1): 86-92
Manuscript submitted Aug 01 2013, accepted for publication Dec 28 2013.
INTRODUCTION
Child mortality is understood as the number
of deaths occurring between the time of birth and
the first year of life, which is extremely influenced
by socio-environmental, economic and health
determinants. High child mortality rates reflect the
living conditions of a certain population, in
addition to being an efficient health indicator1 that
can show the health status of this population,
while the determinants refer to their risk of
death2.
Deaths among children younger than one
year are categorized into neonatal, which
estimates the risk of death in the first 27 days of
life, and post-neonatal, which estimates the risk
of death between 28 days and the first year of
life. The neonatal component, in its turn, is
subdivided into early neonatal period, between
zero and six days; and late neonatal period,
between seven and 27 days3.
The child mortality rate (CMR) is assumed
to be an excellent indicator of the quality of life of
a population, capable of describing the health
conditions of a society in terms of its level of
development4. This rate is calculated by the ratio
between the number of deaths among children
younger than one year and the total number of
live births (LB) in the same geographical location
and period, multiplied by 1,0005.
The Child Mortality Coefficient (CMC) in Brazil
is similar to those of developed countries in the
1960s, such as Canada and Japan, which currently
have a CMC equal to 3/1,000 LB and 7/ 1,000 LB,
respectively6. On the other hand, these rates are
currently different from those of Angola and
Afghanistan, whose CMC is approximately130/
1,000 LB and 165/1,000 LB, respectively. These
are developing countries with low economic power
and, consequently, low social development6. Child
mortality rates equal to or higher than 50 deaths/
1,000 LB are considered to be high; between 20
and 49 deaths/1,000 LB, average; and lower than
20 deaths/1,000 LB, low7.
Several factors corroborate the reduction
in child mortality in the country, among which are
the improvements in basic sanitation, increase in
the coverage of the Estratégia Saúde da Família
(ESF – Family Health Strategy), especially for the
maternal-child group, improvements in living and
food conditions of the population, advances in
health technologies, access to immunization, and
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mainly the promotion of exclusive maternal breast-
feeding8.
One of the main Human Development
Indicators (HDI) is the Child Mortality Coefficient
(CMC) as it shows the socioeconomic level of a
population, the quality of prenatal, childbirth,
puerperal and infant care, apart from assessing
other causes such as nutritional conditions, basic
sanitation and immunization9.
Approximately 10 million children die
annually worldwide10. However, the great majority
of these deaths are preventable when there are
improvements in the living conditions of the
population, access to health services, and
effectiveness of the actions provided to the
population.
In the 1970s, Rutstein et al. (1976)
presented their studies on the concept of
preventable deaths or sentinel events were
conducted11, showing that the majority of deaths
among children younger than one year can be
partly or completely prevented12 with the presence
of effective health services13.
Preventable child deaths are associated
with flaws in prenatal, childbirth and infant care,
because they could be prevented through
effective health services with preventive
measures and treatment of the phenomenon or
condition determining it. Access to health services
and the quality of such services play an important
role during prenatal care, in the perspective of
following the entire gestational period and finding
out the risk factors, aiming at an early intervention
and the guarantee of the survival of newborns14.
Assuming that no information is
unnecessary, the analysis of the evolution of child
mortality from preventable causes is important
due to its use as an indicator of quality of care for
the population. Therefore, the study of the
evolution of child mortality from preventable
causes in the city of Porto Velho, RO, Northern
Brazil, enables relevant resources the
implementation of public policies that are
egalitarian and suitable for cities, thus requiring
research to understand this.
The present study analyzed the evolution
of child mortality in the city of Porto Velho, focusing
on preventable neonatal and post-neonatal
causes between 2006 and 2010.
METHODS
A descriptive ecological study was
conducted with data on live newborns and child
deaths occurring between zero and 364 days of
life, in the city of Porto Velho, RO, Northern Brazil,
between 2006 and 2010. The study population is
comprised of all deaths sent to and recorded in
the Sistema de Informações sobre Mortalidade (SIM
– Mortality Information System) database, found
in the 0-to-6-day, 7-to-27-day, and 28-to-364-day
age groups, living in Porto Velho, and of all Sistema
de Informações sobre Nascidos Vivos (SINASC –
Live Birth Information System) data on live
newborns, both obtained from the Epidemiology
Sector of the City of Porto Velho Department of
Health. Data from this research project were
approved by the Research Ethics Committee under
CAAE 042/2010/CEP/NUSAU/UNIR.
A database was constructed with the
information about the total number of live
newborns and child deaths by cause. All primary
causes were coded according to the International
Statistical Classification of Diseases and Related
Health Problems – 10th Revision (ICD-10)15. Deaths
were grouped by age (younger than 7 days;
between 7 and 27 days; and between 28 and
364 days) and categorized into three groups: 1)
preventable causes: 1.1) able to be reduced by
immunopreventive actions; 1.2) able to be
reduced by adequately caring for women during
pregnancy and newborns; 1.3) able to be reduced
by adequate diagnostic and treatment actions;
1.4) able to be reduced by adequate health
promotion actions associated with adequate
health care actions; 2) ill-defined causes of death:
abnormal symptoms, signs and results of clinical
and laboratory tests not classified elsewhere
(from R00 to R99, except for R95); 3) remaining
causes (not clearly preventable) described from
the list of preventable causes of death through
the Brazilian Sistema Único de Saúde (SUS – Unified
Health System) actions between 2006 and 201016.
The 2006-2010 CMCs were calculated
according to the data obtained, using the
methodology proposed by the Rede Interagencial
de Informações para a Saúde (RIPSA – Health
Information Inter-Agency Network).
The descriptive data analysis was shown
through frequency tables.
RESULTS
Table 1. Distribution of deaths among children younger than one year, according to maternal and
infant variables. City of Porto Velho, RO, Brazil, 2006-2010
                                             2006                2007             2008             2009                2010Maternal age n % n % n % n % n %
< 20 years 34 18.0 36 16.0 21 14.0 23 13.0 16 10.0
Between 20 and 34 years 49 26.0 48 22.0 45 30.0 39 22.0 44 29.0
> 34 years 8 4.0 7 3.0 4 3.0 8 4.0 8 5.0
Not informed 98 52.0 132 59.0 78 53.0 109 61.0 85 56.0
Gestational age (weeks)
Less than 22 5 3.0 2 1.0 4 3.0 4 2.0 2 1.0
Between 22 and 27 20 11.0 47 19.0 27 18.0 26 15.0 29 20.0
Between 28 and 31 33 18.0 36 15.0 25 17.0 23 13.0 16 11.0
Between 32 and 36 years 32 18.0 37 15.0 23 15.0 28 16.0 32 22.0
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                                             2006                2007             2008              2009             2010
Maternal age n % n % n % n % n %
Between 37 and 41 27 15.0 46 19.0 21 14.0 22 13.0 23 15.0
42 and more 2 1.0 4 2.0 3 2.0 1 1.0    —    —
Not informed 60 34.0 69 29.0 46 31.0 71 40.0 46 31.00
Type of delivery
Vaginal 51 29.0 95 39.0 51 38.0 49 29.0 43 36.0
Cesarean section 62 35.0 79 33.0 51 39.0 51 30.0 57 47.0
Ignored 64 36.0 67 28.0 30 23.0 70 41.0 20 17.0
Birth weight in grams
Less than 1kg 34 19.0 33 19.0 28 20.0 29 15.0 25 17.0
Between 1 and 2 kg 47 26.0 39 22.0 29 21.0 28 15.0 20 14.0
Between 2 and 3kg 21 11.0 15 8.0 24 17.0 18 10.0 17 12.0
Between 3 and 4kg 13 7.0 23 13.0 9 6.0 13 7.0 11 7.0
More than 4kg 2 1.0    —     — 1 1.0   —    — 1 1.0
Ignored 66 36.0 67 38.0 48 35.0 100 53.0 72 49.0
Sex
Male 114 62.0 99 55.0 68 49.0 108 57.0 87 59.0
Female 68 37.0 74 41.0 69 50.0 77 41.0 59 40.0
Ignored 2 1.0 6 4.0 1 1.0 3 2.0 2 1.0
Child ethnicity
White 56 30.0 49 27.0 49 35.0 56 30.0 41 28.0
Black 115 62.0 93 51.0 54 39.0 99 53.0 88 59.0
Indigenous — — — — 1 1.0 — — — —
Not informed 15 8.0 36 22.0 34 25.0 33 17.0 19 13.0
Sources:
Deaths: Sistema de Informações sobre Mortalidade (SIM – Mortality Information System);
Live births: Sistema de Informações sobre Nascidos Vivos (SINASC – Live Birth Information System).
Table 2. Mortality Coefficients among children younger than one year*. City of Porto Velho, RO, Brazil,
2006-2010
Early neonatal period Late neonatal period Post-neonatal period Total
   < 7 days 7 to 27 days 28 days to 1 year
2006 12.7 3.7 5.5 21.9
2007 9.6 4.5 7.9 22.0
2008 8.3 2.5 5.7 16.5
2009 13.2 4.6 6.6 24.3
2010 12.5 2.7 6.6 21.8
Sources:
Deaths: Sistema de Informações sobre Mortalidade (SIM – Mortality Information System);
Live births: Sistema de Informações sobre Nascidos Vivos (SINASC – Live Birth Information System).
OBS: *per each 1,000 LB.
Table 3. Evolution of mortality among children younger than one year according to component. City of
Porto Velho, RO, Brazil, 2006-2010
Components                        2006            2007            2008            2009            2010  
 n % n % n % n % n %
Early neonatal period 103 57.0 72 42.0 68 50.0 29 46.0 93 59.0
Late neonatal period 30 16.0 37 21.0 19 14.0 11 17.0 27 17.0
Post-neonatal period 49 27.0 64 37.0 50 36.0 23 37.0 37 24.0
Sources:
Deaths: Sistema de Informações sobre Mortalidade (SIM – Mortality Information System);
Live births: Sistema de Informações sobre Nascidos Vivos (SINASC – Live Birth Information System)
Table 4. Distribution of deaths among children younger than one year, according to the classification
of preventability proposed by MALTA (2007). City of Porto Velho, RO, Brazil, 2006-2010
Classification of primary 2006 2007 2008 2009 2010
cause of death n % n % n % n % n %
Preventable           
Able to be reduced by
immunoprevention   3     -1.0 7 7.0 8 10.0 11 10.0 6 5.0
Able to be reduced by
adequate care for women
during pregnancy and
delivery and infants 33 89.0 60 62.0 41 53.0 84 72.0 49 40.0
Able to be reduced by
adequate diagnostic and
treatment actions     1   3.0 13 14.0 15 19.0 6 5.0 53 43.0
Able to be reduced by
adequate health promotion
actions associated with ade-
quate health care actions —   — 16 17.0 14 18.0 15 13.0 15 12.0
Ill-defined causes of death    — 2 7.0 8 27.0 2 7.0 17 59.0
Remaining causes (not
clearly preventable) 7 6.0 28 23.0 20 16.0 35 28.0 34 27.0
Sources:
Deaths: Sistema de Informações sobre Mortalidade (SIM – Mortality Information System);
Live births: Sistema de Informações sobre Nascidos Vivos (SINASC – Live Birth Information System).
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Among the five main primary causes of
death among children younger than one year in
the city of Porto Velho, the following stood out:
septicemia, hypoxia and birth asphyxia (Table 5).
DISCUSSION
In the city of Porto Velho, during the period
studied, there was a predominance of mothers
aged between 20 and 34 years, whose
percentages varied between 26.0% in 2006 and
29.0% in 2010, with small variations in the
remaining years (Table 1).
Studies have reported that the maternal
age when having a child is one of the factors
positively associated with child mortality,
especially when maternity occurs early or late
throughout the female reproductive period, due
to a series of behavioral, socioeconomic and
biological factors17.
The present study revealed an increasing
trend towards premature deaths, except in 2009,
when the percentage was 45.0%. Between 2006
and 2007, this percentage remained at 50.0%,
rising to 53% in 2008 and subsequently to 54.0%
of deaths among children younger than one year
in 2010, thus characterizing a high incidence of
premature neonatal mortality.
Prematurity (gestational age lower than 37
weeks) is considered to be preventable by Decree
1,121/MS/200218, as the main causes of premature
deliveries include genital infections, multiple
deliveries, maternal hypertension, low pre-
gestational body mass index (BMI), uterine
dysfunctions and heavy maternal work19.
Likewise, the increase in the rate of premature
births may have resulted from induced Cesarean
sections20.
The prevalence of Cesarean sections is
considered to be high in the city of Porto Velho,
during the period studied, varying between
35.0% and 47.0% of deliveries. Brazil has one of
the highest percentages of Cesarean sections
worldwide, totaling nearly 36.4% of all hospital
deliveries21. In the international sphere, the
accepted epidemiological standard for Cesarean
deliveries is 15.0%22. Although there is little
evidence that Cesarean sections increase the
CMR, the high percentages indicate that many of
these surgeries are voluntary.
Pregnant women have the right to
adequate prenatal care and the right to receive
guidance on warning signs during pregnancy and
infant care. Thus, consultations during the
puerperal period and family planning are
important. Likewise, the population in general
must be informed about the several technologies
associated with pregnancy and childbirth,
enabling women to choose the type of health care
of their preference23.
In the present study, the majority of
children who died had between 1 and 2 kg when
they were born, with a significant decrease
throughout this period (varying from 26.0% to
14% of deaths among children within this weight
range). A study conducted in a different Brazilian
city indicated that live newborns with a weight
lower than 2.5 kg were at a higher risk of
mortality when compared to those with a weight
equal to or higher than 2.5 kg24. Therefore, low
birth weight can be a predictive risk factor for child
mortality and one of the most important indicators
to evaluate the success of maternal health
programs.
In the period studied, there was a higher
incidence of deaths in male children than females,
except for 2008 (Table 1). Being a male child is
considered to be a risk factor for mortality in all
stages of human life and the mortality coefficient
of males is frequently higher than that of females
in all ages25.
Likewise, there was a higher incidence of
deaths in black children, especially in 2006 and
2010, when there were higher numbers of child
deaths. This finding apparently indicates that
being a black child is also a factor positively
associated with child mortality.
The result of this finding about deaths
among black children is similar to that of another
study26, which showed a difference when black
and white children were compared. In contrast,
the later study showed higher values for causes
considered to be preventable than the former one.
The present study revealed that, between
2006 and 2010, the city of Porto Velho had a child
mortality rate that remained higher than the
proposed goal for Brazil (15.7/1,000 LB until
Table 5. Distribution of the five greatest causes of deaths among children younger than one year,
according to the ICD-10 chapters of primary causes. City of Porto Velho, RO, Brazil, 2006-2010
Primary causes                   2006             2007             2008             2009              2010
n % n % n % n % n      %
27
Septicemia — -31 39.0 39 47.0 33 37.0
52.0
Unspecified hypoxia 15 21.0 16 22.0 4 6.01 9 27.01 7 24.0
Birth asphyxia 1 5.0 13 16.0 3 6.0 3 4.0 13 15.0
Newborns affected by
maternal hypertensive
disorders 4    20.0 10 12.0 2 4.0 4 5.0 3 3.0
Respiratory distress 16
syndrome of newborns — -10 13.0 17 21.0 23 26.0
31.0
Sources: Deaths: Sistema de Informações sobre Mortalidade (SIM – Mortality Information System);
Live births: Sistema de Informações sobre Nascidos Vivos (SINASC – Live Birth Information System.
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2015). There was a predominance of early
neonatal child mortality (< 7 days), when
compared to the late neonatal or post-neonatal
periods throughout the study period (Table 2).
The reduction in neonatal mortality must be
viewed as a challenge, especially in the city of
Porto Velho. This reduction is associated with the
importance that city managers, services, the
health system and society attribute to such high
mortality rates, particularly on the first six days
of life.
As early neonatal deaths occur in the 1st
week of life, it is suggested that the “Rede
Cegonha”, a SUS-based initiative consisting of a
health care network aimed at guaranteeing that
women have the right to reproductive planning
and humanized care during pregnancy, delivery
and puerperium, and that children have the right
to a safe birth and healthy growth and
development, should be restructured, with
investments in health care for pregnant women
and newborns. The coverage of the maternal-child
care network needs to be increased and the
geographical and population criteria need to be
redefined to facilitate access to this network by
pregnant women, puerperae and newborns27.
High neonatal mortality rates are associated
with unsatisfactory socioeconomic conditions,
combined with the inadequate quality of health
care provided to pregnant women and newborns.
The public sector has encountered difficulties to
reduce such high rates in the maternal-child
component, as this would require more complex
and higher-cost interventions28,29.
The reduction in neonatal mortality, which
is divided into early neonatal period (0 to 6 days
of life) and late neonatal period (7 to 27 days) is
very slow, especially in the Northern region (Legal
Amazon) and Northeastern region30. In the
present study, the early neonatal component
totaled 57.0% of deaths in 2006, decreasing to
42% in 2007 and thus showing a relative reduction
in the total number of neonatal deaths in this
period. In 2008, neonatal deaths totaled 50.0%
of all deaths in this period, while this percentage
was 46.0% and 59% in 2009 and 2010,
respectively (Table 3).
With regard to the number of deaths among
children aged between 28 days and one year, the
results of this study indicated that the number of
deaths in the post-neonatal period decreased
throughout the years analyzed. In 2006, there
were 27.0% of deaths, followed by 24.0% in 2010,
the years when the lowest percentages of deaths
occurred (Table 3).
Reduction in post-neonatal mortality in the
city of Porto Velho follows the Brazilian standard.
There has been a decreasing and stabilizing trend
in mortality in several states in Brazil31. However,
this situation should not be expected, in view of
the socioeconomic development that this country
has shown, the availability of knowledge and
technologies32, and the universality of health care
provided by the SUS. These deaths are considered
to be a critical health problem, as they continue
to be particularly associated with diarrhea and
pneumonia and as they are potentially
preventable33.
Results of this study show that there was
a higher incidence of deaths from causes that can
be prevented by adequate care for women during
pregnancy and delivery and for newborns, when
compared to other types of preventable deaths,
reaching a peak in 2006. Likewise, they indicate
a high incidence of deaths from preventable
causes due to inadequate diagnostic and
treatment actions (Table 4).
The identification of groups of causes of
preventable deaths, both in the neonatal and
postnatal periods, enables a more in-depth
analysis of this situation, allowing comprehensive
knowledge about the behavior of child mortality
and resources for effective actions. However,
there are few studies in the area of public health
that categorize child deaths in terms of their
preventability.
The results of the present study are in
disagreement with those of other studies34,35 that
show the main determining causes of child
mortality, referring to perinatal diseases,
newborns with low birth weight, congenital
malformations, respiratory distress and bacterial
septicemia. On the other hand, in Brazil, congenital
malformations are pointed out as the second
cause of child mortality, totaling 11.2% of deaths,
whereas, in the United States, they are the main
cause of death in the first year of life.
In a recent study about perinatal mortality
and its associated components in an investigation
about the history of gestations/deliveries37, the
perinatal mortality coefficient was 12.7 per 1,000
births; 66.7% of the conceptuses were stillbirths
and 33.3% were live births who died aged less
than 7 days at the same hospital where they were
born. Approximately 27% of the conceptuses were
children of adolescent mothers and 44% of the
mothers were primigravidae. Prenatal assistance
was attended by 92% of the women; type of
pregnancy showed 67.8% of preterm gestations
with similar proportions for each one of the
components. The coefficient for twin gestations
was more than four times higher than the
coefficient for mothers of singleton gestations.
Regarding type of delivery, Cesarean sections
corresponded to 31.1% of the total, and it is
important to notice that there was a non-
negligible amount of surgical deliveries in mothers
whose product was a stillbirth. There was a
relationship of the proportion of neonatal deaths
in the first hours of life and the proportion of fetal
deaths to the quality of the care offered in the
women’s pregnancy/puerperal cycle37.
In the present study, deaths from congenital
malformations are not among the five main causes
of death among children younger than one year
during the study period. In contrast, there were
high indices of preventable deaths that could be
reduced through adequate care for women during
pregnancy and childbirth and for newborns. The
main cause of child mortality found in the present
study was septicemia, which reached a peak
(37.0%) in 2010, an alarming fact that indicates
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the need for urgent interventions. In view of
these contexts of child mortality, especially with
regard to the neonatal component (15.2%) in
2010, it is expected that the results of this study,
combined with other inter-sectoral child care
actions, contribute to decision-making, further
reducing the number of neonatal deaths and child
mortality in this city.
This commitment by the international
leadership provides optimism that further
progress towards achieving the MDG4 can be
attained. With the share of under-five deaths
during the neonatal period rising in every region
and almost all countries, neonatal health will
need to be addressed more effectively.
Systematic action by governments and partner
organizations is needed to reach women and
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